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(54) SATURATION EMPHASIZING METHOD AND DEVICE FOR COLOR PICTURE 

(57)Abstract: 

PURPOSE: To emphasize the saturation of a picture by 
obtaining the maximum value of the R, G, and B values 
of each picture element as I, multiplying a difference 
between the I and each R, G, and B value by an 
emphasis coefficient, and obtaining a value obtained by 
subtracting the result from the I as the new R, G, and B 
values. 

CONSTITUTION: The maximum value I of the R, G, and 
B data of an input picture memory 1 is calculated for 
each picture element by a maximum value calculating 
means 2. Also, an emphasis coefficient (a) is preliminarily 
inputted from a coefficient inputting means 5. Then, the 
arithmetic operation of multiplying the difference 
between the maximum I and each RGB value by the 
emphasis coefficient (a) for each element of the memory 
1, and subtracting the result from the I is performed by 
an RGB picture element arithmetic means 3. Then, the 
output of the arithmetic means 3 is stored as the new R, 
G, and B values in an output picture memory 4. When 

the emphasis coefficient is more than 1, the saturation is emphasized, when it is less than 1, 
the saturation is decreased, and when it is 0, complete no-saturation is obtained. Therefore, the 
adjustment of the saturation in a wide range from the no-saturation to the bright color can be 
attained. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1] The saturation emphasis approach of the color picture characterized by emphasizing 
the saturation of an image by setting maximum of R of each pixel of a color picture, G, and B 
value to I, multiplying the difference of I, and each R, G and B value by the emphasis multiplier, 
and making into new R, G, and B value what subtracted the result from I. 

[Claim 2] The saturation emphasis approach of the color picture according to claim 1 which sets 
maximum of R of each pixel of a color picture, G, and B value to I, sets the minimum value to i, 
and is characterized by calculating the saturation which is the value which **(ed) the difference 
of I and i by I for every pixel, calculating the saturation maximum within an image, or the 
saturation maximum in the high field of the lightness in an image, and determining said emphasis 
multiplier as a function of saturation maximum. 

[Claim 3] Set maximum of R of each pixel of a color picture, G, and B value to I, and the 
minimum value is set to i. The saturation maximum within the image which calculated the 
saturation which is the value which **(ed) the difference of I and i by I for every pixel, and 
performed low-pass filtration to the image data of the called-for saturation, or the saturation 
maximum in the high field of the lightness in an image is calculated. The saturation emphasis 
approach of the color picture according to claim 1 characterized by determining said emphasis 
multiplier as a function of saturation maximum. 

[Claim 4] The saturation emphasis equipment of the color picture characterized by to consist of 
a maximum calculation means compute the maximum I of R, G, and B for every pixel from input 
color-picture memory, a multiplier input means input the emphasis multiplier a, and a RGB pixel 
operation means perform the operation which makes what multiplied the difference of I and each 
RGB value by the emphasis multiplier a for every pixel, and subtracted the result from I new R, 
G, and B value. 

[Claim 5] A saturation calculation means to compute Maximum I and the minimum value i of R, G, 
and B of each pixel from input color picture memory, and to compute saturation instead of said 
multiplier input means by performing the operation which does the division of the difference of 
Maximum I and the minimum value i at Maximum I, The saturation image memory which stores 
the output of said saturation count means, and a saturation maximum extract means to extract 
saturation maximum as maximum within said saturation image memory, Saturation emphasis 
equipment of the color picture according to claim 4 characterized by having an emphasis 
multiplier calculation means to compute the emphasis multiplier a as a function of saturation 
maximum. 

[Claim 6] A saturation calculation means to compute Maximum I and the minimum value i of R, G, 
and B of each pixel from input color picture memory, and to compute saturation instead of said 
multiplier input means by performing the operation which does the division of the difference of 
Maximum I and the minimum value i at Maximum I, The saturation image memory which stores 
the output of said saturation calculation means, and a lightness calculation means to compute 
the lightness of each pixel from said input color picture memory, With reference to the value of 
the lightness image memory which stores the output of said lightness calculation means, and said 
lightness image memory and said saturation image memory, as maximum of the saturation in the 
pixel which has lightness in the fixed range Saturation emphasis equipment of the color picture 



according to claim 4 characterized by having a saturation maximum extract means to extract 
saturation maximum, and an emphasis multiplier calculation means to compute the emphasis 
multiplier a as a function of saturation maximum. 

[Claim 7] Saturation emphasis equipment of the color picture according to claim 5 or 6 
characterized by having a low-pass filtration means to perform low-pass filtration to saturation 
image data in the latter part of said saturation image memory. 

[Claim 8] Said emphasis multiplier calculation means is the saturation maximum Sm a x. As a 
function, it is a= 1-/Sm a x. Saturation emphasis equipment of the color picture according to 
claim 5, 6, or 7 characterized by computing the emphasis multiplier a by the operation. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the technique of adjusting the saturation of the 

color of an image, in television, a scanner, facsimile, etc. 

[0002] 

[Description of the Prior Art] In order to have emphasized the saturation of a color picture 
conventionally, the data of RGB were disassembled into lightness, saturation, and three 
components of a hue, only the component of saturation was changed using the look— up table 
(LUT), and the technique of being RGB after that of carrying out inverse transformation was 
taken. 

[0003] As an example, as shown in drawing 5 , it is RGB data of the input image memory 41 with 
the color-coordinate-transformation means 42 For example, L* C* H* It changes into a 
coordinate and is saturation C*. After changing with the saturation conversion means 46, inverse 
transformation is carried out to RGB with the color coordinate inverse transformation means 47. 
There is a method of changing saturation with reference to the look-up table which has a 
property like the saturation transform function 49 of drawing 6 as an example of the saturation 
conversion means 46. RGB to L* C* H* Transformation is detailed to reference JIS-Z8729 etc. 
[0004] 

[Problem(s) to be Solved by the Invention] The saturation emphasis equipment of the 
conventional color picture had the fault that lightness, saturation, and transform processing 
decomposed into the component of a hue were required, and computation time and memory were 
need mostly, from the RGB code. 

[0005] Moreover, although LUT which changes a saturation component had to be determined the 
optimal in order to attain high definition-ization of an output image, there was a fault that this 
had to be conventionally adjusted with a manual. 

[0006] The purpose of this invention solves the above-mentioned fault, is very a high speed, and 
is offering the saturation emphasis equipment with which there is little memory and it ends. 
Furthermore, it is offering the saturation emphasis equipment which can perform saturation 
emphasis for attaining high definition-ization automatically. 
[0007] 

[Means for Solving the Problem] The saturation emphasis approach of the color picture the 1st 
invention is characterized by emphasizing the saturation of an image by setting maximum of R of 
each pixel of a color picture, G, and B value to I, multiplying the difference of I, and each R, G 
and B value by the emphasis multiplier, and making into new R, G, and B value what subtracted 
the result from I. 

[0008] The saturation emphasis approach of the color picture the 2nd invention is set to the 1st 
invention. The maximum of R of each pixel of a color picture, G, and B value I, The minimum 
value is set to i, and the saturation which is the value which **(ed) the difference of I and i by I 
is calculated for every pixel, the saturation maximum within an image or the saturation maximum 
in the high field of the lightness in an image is calculated, and it is characterized by determining 
said emphasis multiplier as a function of saturation maximum. 

[0009] The saturation emphasis approach of the color picture the 3rd invention is set to the 1st 



invention. The maximum of R of each pixel of a color picture, G, and B value I, Set the minimum 
value to i and the saturation which is the value which **(ed) the difference of I and i by I is 
calculated for every pixel. The saturation maximum within the image which performed low-pass 
filtration to the image data of the called-for saturation, or the saturation maximum in the high 
field of the lightness in an image is calculated, and it is characterized by determining said 
emphasis multiplier as a function of saturation maximum. 

[0010] A maximum calculation means by which the saturation emphasis equipment of the color 
picture of the 4th invention computes the maximum I of R, G, and B for every pixel from input 
color picture memory, It is characterized by consisting of a multiplier input means to input the 
emphasis multiplier a, and a RGB pixel operation means to perform the operation which makes 
what multiplied the difference of I and each RGB value by the emphasis multiplier a for every 
pixel, and subtracted the result from I new R, G, and B value. 

[0011] The saturation emphasis equipment of the color picture of the 5th invention is set to the 
4th invention. Instead of a multiplier input means A saturation calculation means to compute 
Maximum I and the minimum value i of R, G, and B of each pixel from input color picture memory, 
and to compute saturation by performing the operation which does the division of the difference 
of Maximum I and the minimum value i at Maximum I, It is characterized by having the saturation 
image memory which stores the output of a saturation calculation means, a saturation maximum 
extract means to extract saturation maximum as maximum within saturation image memory, and 
an emphasis multiplier calculation means to compute the emphasis multiplier a as a function of 
saturation maximum. 

[0012] The saturation emphasis equipment of the color picture of the 6th invention is set to the 
4th invention. Instead of a multiplier input means A saturation calculation means to compute 
Maximum I and the minimum value i of R, G, and B of each pixel 4 from input color picture 
memory, and to compute saturation by performing the operation which does the division of the 
difference of Maximum I and the minimum value i at Maximum I, The saturation image memory 
which stores the output of a saturation calculation means, and a lightness calculation means to 
compute the lightness of each pixel from input color picture memory, With reference to the value 
of the lightness image memory which stores the output of a lightness calculation means, and 
lightness image memory and saturation image memory, as maximum of the saturation in the pixel 
which has lightness in the fixed range It is characterized by having a saturation maximum extract 
means to extract saturation maximum, and an emphasis multiplier calculation means to compute 
the emphasis multiplier a as a function of saturation maximum. 

[0013] The saturation emphasis equipment of the color picture of the 7th invention is 
characterized by having a filtration means to perform low-pass filtration to saturation image data 
in the latter part of saturation image memory in the 5th or 6th invention. 
[0014] For the saturation emphasis equipment of the color picture of the 8th invention, the 
emphasis multiplier calculation means in the 5th, 6th, or 7th invention is the saturation maximum 
Sm a x. As a function, it is a- 1-/Sm a x. It is characterized by computing the emphasis 
multiplier a by the operation. 
[0015] 

[Function] Below, the principle of the saturation emphasis approach of the color picture which is 
the 1st invention is explained. 

[0016] Drawing 7 is drawing for explaining the principle of the saturation emphasis approach of 
this invention, and shows R before and behind saturation emphasis, G, and B value change. If the 
mean value of 52m of RGB before I and emphasis and the minimum value 53 of RGB before 
emphasis are set to i for the maximum 51 of RGB before emphasis, the white component of this 
pixel before emphasis will turn into the white component 55 expressed with W of drawing 7 . The 
white component 55 is contained in each of R, G, and B with the same value as i. Therefore, the 
color components 58 of this pixel are the remaining components which subtracted the white 
component 55 from RGB, respectively. 

[0017] The saturation emphasis approach of this invention performs processing to which the rate 
of the white component 55 is reduced in order to make the rate of the color component in a 
pixel value increase. 

[0018] By this processing, it shall think that it is a thing representing the lightness whose 



maximum 51 is the pixel, and maximum 51 shall not change before and after emphasis. Moreover, 
since a hue is saved before and after emphasis, the rate of two components in the color 
component 58 shall not change. That is, the ratio of the difference 57 of the difference 56 of 
maximum and a mean value, a mean value, and the minimum value is before and after emphasis, 
and is fixed. 

[0019] Therefore, the emphasis multiplier 59 (a notation is set to a) is used for the saturation 
emphasis approach of this invention as an emphasis parameter. The maximum 61 (D after 
emphasis, the minimum value 63 (P) after emphasis, and the mean value 62 (m') after emphasis 
are acquired by the operation of a degree type. 
[0020] 

I'=I, m , =Kl-m)a, P=i-(H)a (1) 

As mentioned above, when the emphasis multiplier 59 is larger than 1.0, the white component 65 
after emphasis becomes less than the white component 55 before emphasis, and saturation is 
emphasized. When the emphasis multiplier 59 is smaller than 1.0, the white component 65 after 
emphasis becomes larger than the white component 55 before emphasis, and saturation falls. 
When the emphasis multiplier 59 is 1.0, it is before and after emphasis and there is no change of 
a color. When the emphasis multiplier 59 is 0.0, the pixel after emphasis serves as an achromatic 
color. Moreover, the ratio of the difference 67 of the difference 66 of the maximum and the mean 
value after emphasis, a mean value, and the minimum value is the same as emphasis before, and 
it turns out that a hue is saved. 

[0021] Below, the principle of the saturation emphasis approach of the color picture which is the 
2nd invention is explained. 

[0022] This invention adds the approach for determining an emphasis multiplier in the saturation 
emphasis approach of the color picture the 1st invention. 

[0023] If maximum of R of each pixel of an input color picture, G, and B value is set to I and the 
minimum value is set to i, let the value which **(ed) the difference of I and i by I be the 
saturation S of the pixel. 
[0024] 
S=(H)/I (2) 

In drawing 7 , the value of this saturation shows the rate of the part except the white component 
55 in maximum 51, and is appropriate as a definition of saturation. This saturation is defined in 
the range from 0.0 to 1.0. 

[0025] Next, saturation is calculated for every pixel and it is the maximum Sm a x of the 
saturation within an image. It asks. And maximum Sm a x of saturation The emphasis multiplier 
59 is obtained as a function. 

[0026] Drawing 8 shows an example of the function for obtaining an emphasis multiplier. Sm a x 
of an axis of abscissa It is the maximum of saturation and an axis of ordinate is an emphasis 
multiplier. There is an example like the first function 71 and the second function 72 as a 
function. With actual equipment, the function is memorized as a look-up table and the approach 
of referring to if needed can be taken. 

[0027] Moreover, when the saturation S of an input image is taken along an axis of abscissa like 
drawing 9 and saturation S' of an output image is taken along an axis of ordinate, the emphasis 
multiplier 59 of drawing 6 will express the slope of a line passing through a zero in the graph of 
drawing 9 . then, the saturation of an input image — Sm a x it is — if it is going to make a pixel 
into saturation 1.0 with an output — the saturation transform function 81 of drawing 9 — like — 
an inclination — 1/Sm a x Since it becomes a straight line, the emphasis multiplier a can be 
expressed with a degree type. 
[0028] 

a=1/Sm a x (3) 

If this is expressed with the graph of drawing 8 , it will become a form like the second function 
72. 

[0029] Moreover, maximum Sm a x of saturation There is a method of calculating the maximum 
of the saturation in the high part of the lightness of an image rather than asking asking for the 
maximum of the saturation of the whole screen of an input image. If the definition of the 
saturation by the formula (2) is used, however large saturation may become, a color will not 



become vivid in the place where lightness is low. Therefore, only the high place of lightness is 
targeted and it is Sm a x. By asking, decision of the emphasis multiplier a which was adapted for 
human being's color perception can be performed. 

[0030] If an emphasis multiplier is determined as mentioned above, saturation will be emphasized 

by the saturation emphasis approach of the 1st invention based on this value. 

[0031] Below, the principle of the saturation emphasis approach of the image which is the 3rd 

invention is explained. This invention changes the approach for determining an emphasis 

multiplier in the saturation emphasis approach of the image the 2nd invention. 

[0032] In this invention, after calculating saturation for every input image, low-pass filtration is 

performed. Maximum Sm a x of the low-pass saturation image which is the output to saturation 

It asks. The following processings are the same as the saturation emphasis approach of the 2nd 

invention. 

[0033] According to **** about human beings feeling, about the saturation of an image, it turns 
out that the effect of a low-frequency component is very large compared with a high frequency 
component. Therefore, even if it filters low frequency, there is almost no effect about saturation, 
and when a noise component is contained in an input image, it becomes possible conversely to 
remove those effects. 
[0034] 

[Example] Below, the saturation emphasis equipment of the image which is the example of this 
invention is explained using a drawing. 

[0035] One example of the saturation emphasis equipment of the image which is the 4th 
invention is shown in draw ing 1 . The maximum I of R, G, and B is computed for every pixel with 
the maximum calculation means 2 from R of the input image memory 1, G, and B data. 
[0036] Moreover, the emphasis multiplier a is beforehand inputted from the multiplier input 
means 5. 

[0037] And in the RGB pixel operation means 3, the difference of Maximum I and each RGB 
value is multiplied by the emphasis multiplier a for every pixel of the input image memory 1, and 
the operation which subtracts the result from I is performed. And the output of the RGB pixel 
operation means 3 is stored in the output image memory 4 as new R, G, and a B value. 
[0038] One example of the saturation emphasis equipment of the image which is the 5th 
invention is shown in drawing 2 . In the saturation emphasis equipment of the image of said 4th 
invention, it has the following multiplier calculation means 14 instead of the multiplier input 
means 5. 

[0039] From the input image memory 1, with the saturation calculation means 11, the multiplier 
calculation means 14 computes saturation and stores an output in the saturation image memory 
12. For every pixel of the input image memory 1, the calculation means 1 1 of saturation 
computes Maximum I and the minimum value i of RGB, and it computes saturation by calculating 
(H)/L Next, by the saturation maximum extract means 13, it is the saturation maximum Sm a x 
as maximum in the saturation image memory 12. It extracts. 

[0040] And the emphasis multiplier a is the saturation maximum Sm a x by the saturation 
maximum change means 15. It is obtained as a function. Data are memorized beforehand and 
there are equipment which changes a function like the first function 71 of drawing 8 or the 
second function 72 by the programmed mathematics type as an example of the saturation 
maximum conversion means 15, equipment referred to as a look-up table. 
[0041] Based on the obtained emphasis multiplier a, by the same approach as the saturation 
emphasis equipment of the image of the 4th invention, it calculates to each pixel and saturation 
is emphasized. 

[0042] One example of the saturation emphasis equipment of the image of the 6th this invention 
is shown in drawing 3 . In the saturation emphasis equipment of the image of said 4th invention, 
it has the following multiplier calculation means 24 instead of the multiplier input means 5. 
[0043] From the input image memory 1, with the saturation calculation means 11, the multiplier 
calculation means 24 computes saturation and stores an output in the saturation image memory 
12. Moreover, the maximum I of RGB of each pixel is stored in the lightness image memory 22 
with the lightness calculation means 21 from the input image memory 1 at coincidence. The term 
of an operation described thinking that it is a thing representing the lightness whose maximum I 



is the pixel. 

[0044] For every pixel of the input image memory 1, the calculation means 11 of saturation 
computes Maximum [ and the minimum value i of RGB, and it computes saturation by calculating 
(H)/L 

[0045] Next, it is the saturation maximum Sm a x as maximum of the saturation in the high field 
of lightness while the saturation maximum extract means 23 refers the lightness image memory 
22. It asks. The reason for taking lightness into consideration was explained to the term of an 
operation. 

[0046] And the emphasis multiplier a is the saturation maximum Sm a x by the saturation 
maximum conversion means 15. It is obtained as a function. The term of the saturation emphasis 
equipment of the 5th invention described the example of the saturation maximum conversion 
means 15. 

[0047] Based on the obtained emphasis multiplier 6, by the same approach as the saturation 
emphasis equipment of the image of the 4th invention, it calculates to each pixel and saturation 
is emphasized. 

[0048] One example of the saturation emphasis equipment of the image of the 7th this invention 
is shown in drawing 4 . Drawing 4 replaces the multiplier calculation means 14 of drawing 2 . This 
invention performs low-pass filtration with the low-pass filtration means 31 to the data of the 
saturation image memory 12 in said 5th [ the ] and the saturation emphasis equipment of the 
image of the 6th invention. 

[0049] The emphasis multiplier a is henceforth obtained like the 5th and the saturation emphasis 
equipment of the image of the 6th invention. And based on the obtained emphasis multiplier a, by 
the same approach as the saturation emphasis equipment of the image of the 4th invention, it 
calculates to each pixel and saturation is emphasized. 

[0050] In addition, in order to apply to the saturation emphasis equipment of the 6th invention, 
the low-pass filtration means 31 is placed between the saturation image memory 12 of drawing 
3 , and the saturation maximum extract means 23. 

[0051] The example of drawing 2 , drawing 3 , and the saturation emphasis equipment of the 
image of the 8th invention to drawing 4 is shown. In the saturation emphasis equipment of said 
5th, 6th, and 7th image, the means on which the following function is made to act is mounted as 
an emphasis multiplier calculation means 15. 
[0052] 

a=1/Sm a x (4) 

Data are memorized beforehand and there are what programmed the mathematics type as an 
example of the emphasis multiplier calculation means 15, and a means to refer to as a look-up 
table. 

[0053] By this, it is Sm a x. When large, [ hear that the saturation of an input image is high, the 
emphasis multiplier a becomes low, and when Smax is small, the emphasis multiplier a becomes 
large. When Smax is 0, the suitable value is decided as a. 
[0054] 

[Effect of the Invention] Emphasis of saturation can be performed without changing a hue 
without changing the color picture of a RGB value into other system of coordinates. Moreover, 
the processing time is short and ends. When an emphasis multiplier is larger than 1.0, saturation 
is emphasized, but if smaller than 1.0, saturation can also be reduced conversely and it will 
become an achromatic color completely by 0.0. Moreover, a subject-copy image does not change 
at all at the time of 1.0. Therefore, adjustment of the saturation of the range large from an 
achromatic color to ** or a kana color can be performed. 

[0055] Moreover, the 5th, the 6th, and the saturation emphasis equipment of the 7th invention 
can emphasize automatically that the saturation of an image becomes high definition for 
appearance. 

[0056] Moreover, in case the saturation emphasis equipment of the 8th invention calculates a 
correction factor, the amendment which was not influenced by the noise component of a 
subject-copy image, but suited human being s subjectivity is possible for it. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing one example of the saturation emphasis equipment of the 
color picture of the 3rd invention 

[Drawing 2] The block diagram showing one example of the saturation emphasis equipment of the 
color picture of the 4th invention 

[Drawing 3] The block diagram showing one example of the saturation emphasis equipment of the 
color picture of the 5th invention 

[Drawing 4] The block diagram showing one example of the saturation emphasis equipment of the 
color picture of the 6th invention 

[Drawing 5] The block diagram showing one example of the saturation emphasis equipment of the 
conventional color picture 

[Drawing 6] The example of the saturation transform function used with the saturation 
conversion means 46 of drawing 5 

[Drawing 7] Drawing for explaining the saturation emphasis approach of the image the 1st 
invention 

[D_r_aw!Q& JBl The example of the function for emphasis multiplier calculation 

[Drawing 9] Relation between the saturation of an input image, and the saturation of an output 

image 

[Description of Notations] 

1 41 Input image memory 

2 Maximum Calculation Equipment 

3 RGB Pixel Operation Means 

4 48 Output image memory 

5 Multiplier Input Means 

1 1 Saturation Calculation Means 

12 Saturation Image Memory 

13 23 Saturation maximum extract means 

14 24 Multiplier calculation means 

15 Saturation Maximum Conversion Means 

21 Lightness Calculation Means 

22 Lightness Image Memory 

23 Emphasis Multiplier Calculation Means 
31 Low-pass Filtration Means 

42 Color-Coordinate-Transformation Means 

43 L Image Memory 

44 C Image Memory 

45 H Image Memory 

46 Saturation Conversion Means 

47 Color Coordinate Inverse Transformation Means 
49 81 Saturation transform function 

51 Maximum I 

52 Mean Value M 



53 Minimum Value I 

54 Difference of Maximum and Minimum Value 

55 White Component 

56 Difference of Maximum and Mean Value 

57 Difference of Mean Value and Minimum Value 

58 Color Component 

59 Emphasis Multiplier 

61 Maximum I after Conversion 

62 Mean Value M after Conversion 

63 Minimum Value I after Conversion 

64 Difference of Maximum after Conversion, and Minimum Value 

65 White Component after Conversion 

66 Difference of Maximum after Conversion, and Mean Value 

67 Difference of Mean Value after Conversion, and Minimum Value 

68 Color Component after Conversion 

71 First Function 

72 Second Function 

[Translation done.] 
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fi i U «Att I t«/NI i ©MSrftAffi I T-jSfc 

^vt, m 3 A^ * ^-b* p< * a* & #Bst©wa 



WW¥6- 3 3 9 0 17 

2 



max 



ftAfis 

5, 6X 



©MtSttLT, a= 1/S... ©jR 

sanest a * jum- s c fc f « is* 
» 7 ia*©*^-B{i«^s?sia^»o 

[?60.J»lfflftI^] 

[0 0 0 1] 
[0 0 0 2] 

{±, RGB©r-2£B/ia, feffi© 3 oOjsR^k: 
OiU ^g©fig^^?r;l/-y*Ty7-r-7;l/ (LU 
T) */B^TS»lU j e©^RGB<DjM^^5i:l/>-5 

[0 0 0 3] -^iJtLT, H5fc^-TJ:^fc, A^Bif 
p«*y 4 IORGB r-**> 6J$SS^IS4 2 Tfl»J 

*ff L* C* H* ««tSE*U, ^ac* *PMwm 

IS 4 6 -e^^Lfcft, &mWM^Wl^® 4 7 T? R G B (C 

)\s*m&LTl&WtW&ir2>75mi$1b%>o RGB*^L 
* C* H* s\<Dm$k$AZ. $MJ I S-Z 8 7 2 9 ft if 

[0 0 0 4] 

[0 0 0 5] Sfc, ffi*B^©SBR{t^HSfti6»«: 
tt, ^*«»*SE«-r«LUT*«aHi:8feffiLa»ttiHr 
ft&ftl^ft\ '&Mcti%-?-z.7Mc£r>TmWiLm} 
n«ft ?.ft t^r> K&tf&itc 0 

[0006] xmmuifitt* imvxMzmmL, # 

[0 0 0 7] 

vttigj&mfim*, jj^-mww&mmoR, g, b« 

G, Btt^-T«ctli:J;-5T> ffl«o»«*3BH-rsc 



(3) 



#M¥6- 3 3 9 0 1 7 



[0 0 0 8] m2<D%W<Dl)5-mWt<D&£J&Mft'& 
G, BimmXi&Z I * S'Nit^ i t U I £ i ©M£ 

[0009] msomM'Djjy'-mmv&ig.&MJili 
it, % i <r>wm-^x, ij^-m^(D^mm<DR, 

G, BfiOft^ft^r I , ft/Nt^r itL I t i cog?: 10 

[ooio] ^\<Dmft<Dj3^-m&<D&& i Mmm 

It, XJ]*7-m®**:VfrZ>, #B«Ctt, R, 

g, BcDmxmizwttiTzmxmmtii&stt, mm 

G Bttt<DMfc3$fS«$C a %mV. ZVUggkZ I fr5>M 20 
©Lfct>£>#$rU^R, G, BfitTSMgWr RG 

[ooi i] w,5omn<DXv-mmmzmwmm 

it, %i4 0)%Wlcts^X, mLXttfk<D\X*iK>\C X 

jjft^-mm^evfrz&mmiDR, g, Bomxmi 
tm^m i zw-hil, mxm i i:«>N« i (omzmxm 

xmmthtzzmmx-imth^mt, &&mx-<mm 30 

[0 0 12] ^6 0%Bg©*7-Bfi^fi^S« 

it, m 4 (Dmrnzts^x , muxtimivRti'oic, x 
jjjjy—m&^evfrz&wmAcDR, g, Bornxm 

I' = I , m' = I — (I -m) 
UU<fcD8ifl»C5 9tf 1. Oi^^tl^^tiWt 

oefe^ 6 5 t<mmm<D&&i$,fi 5 5 <t 0 t^a < * 
0 . mmti^m o 5 9 & 1 . 0 x <o /jvs 
^h%\mmk?>&&j$fi 6 5 immm<D&&t$ft 5 5 

9^o. Q<Dti<imm&<vmmim&&trj:% 0 



50 



?9t^ »*^tt©BI»4:LT§lilflaka*Iltat-« 

[0013] %7 <D$m<D% : 7-m®<D&m%a.mgw 

It, m5Xte%6(D%Wlci5^X, &smm**:v<D& 

mzB&mmT-z icimmmmzmt-mmim^-m 
[0014] ^s<Dmnn^^-mM<D^m.^m^m 
%mmxm.,, (DmwLtLx, a = i/s 

[0 0 15] 

[0016] a 7 it^^M(oms^m^mcomm^mm 

fSfci6(D0T'fet), ^ia?^tuft©R, G , Bfili?)^ 
ft^^-To ?iPMcD RGB C0»A« 5 1 £ K ^^WtD 
RGB cDffraf* 52 m, SiPfij© RGB ©«/JM» 53^ 
i i:-r^i:3iliBUCDCcDB*cDefe^(i, H7©WT- 

g?WSM^5 5il^;So fifefiSc^5 5(iR, G, 

[0017] xmmrummjimt, mmm<D*¥<D& 

[ooi8] *mMTitm±i& 5 1 ^©anos^a^ 
^a-rsfecD^^^ii^^, ^isotij^T-a^ti 5 1« 

t^Tclb, fefig^5 8(*I£D2 0<D^(DfiJ-a-ti^fl:L^ 
i/^Oi:-r^„ -o£f)a*{ii;ffra«£>M5 6 

[0019] <fcoT*^o^je3ssa73ffi«, 

;><-£i:LT$i>IIS«iSc5 9 (fB^ii a ^-T^) «rfflv> 

5„ ^m^(omxm6 1 cr ) t^ss«©«/N«6 3 

(i' ) MSlfim'WiMe 2 (m' ) ti^cD^rmc 

[0 0 2 0] 



a, 



i ' = i - (I- i) 



(1) 

[0 0 2 1] J-XTfc, W,2<DWWX°hZ>ll : 7—m{%<D 1 & 

[0022] jf.mn\t, m 1 nmmti^-m^m^ 



(4) 



#P#P 6- 3 3 9 0 1 7 



[002 3] kJ]*9~mi&<D&mm<DR, c, mm 

SAtt£ i , fi/Nii* i fcf & t, iti <DM£ i -e^* 

S = ( I — i ) / I 

©ggt LTSSTfeSo C^S&O. o^e»i. 0 

[0 0 2 5] ^IC^a^ili^irilfcHtgL, HffrtT? 
©32fi£>«Affi S . . „ ^46^,, ^-LT^ficDa^ffi 
S. s , <DWifc£LT&i«5 9£!#3„ 

[0026] 08 immizMzmzrcibtDmmv-m* 



[0 0 2 4] 



(2) 



7 2 0<td^W : ^So : 



©W3&7 1^, 



3 1 / S b a x 

[0 0 2 9] ^fiO»±{SS.,, 

wg.£>m^tcz?izBmtf^ < ^a^ < ^oTtfea 

»fcLTS.„ AfSOfiWcJI 
[0 0 3 0] W±©J:dk:»ilflas©j*3£*-r*i:, c 

[003 1] J-XTfc, %3CO%W?$>ZmM<D&&J&M 30 



[0 0 3 2] *«fl?TB, X*ffl#cTfcfcgS*W-)¥U 

[0 0 3 3] AIB©JWItfe:BW-*ttiBcJ:titf, B«<0 

[003 4] 

[0035] m\ ic%4<D%wT&%mwi<DB!mm$& 

W<0-~$mm*7F.ir a AftHflMtU ICR, G. Br 



[0 0 2 7] Sfc, H9©idfc«ttlcA^B^O^jg 

&wflg&5 9ti, K9©^57ic43v>T, stasis 

S..» tH^T'fi^jS 1 . OlcLkot 

tst h 9 mm^mm. 8 1 © £ 5 1 / s 



max 
<5 o 

[0 0 2 8] 



(3) 



[0 0 3 6] £fc;&5fri;a&m*Jj?©5^&&IW& 

a^A*LT«5< 0 
[0 0 3 7] fLTRG BHjR»St#a3 fcfc^T, A 

(omcmmnazmv. 1 a^m^-tssi 

Jffcfifi-f. *LTRGBiia(SSIS^a3©tb^%*fU^ 
R, G, BfittLTfctJ^Bff 4tcx F7n„ 
[0 0 3 8] 02fc®5(D^-e*SB^^a?tP^ 

1 4 ££|-o 0 

[0039] «»jufi#& 1 4 xtsmmt^v 1 

**'J I 2fctB^*Xh7-TSo 5&K©Wffl¥©l 1 
fck, A^BftM^ey 1 ©BMSfc, R G B<7)»Att 1 i 

g/Nfi i £»m l> ( 1 - i ) / 1 <Dmw*fi ~d T^a 

mMBttV 1 2©4"OSAfli^LT^jS«AfitS 
[0 0 4 0] ^tT3tP«^a{J;, IMfiAftSft^S 



max 



1 SfcrJ^T^JKeAfiS 



max 



J^Sflfc^tt^Sl^a 1 5©fi»JfcbTti, K 8 Oil- 



CD 



7 1 



R 7 2 © j; 9 7"p ^7 

- ^ ?r I21i L T « ^ , )\> v ? 7 7 f r- i: L T #jS 

[0 0 4 1] £&nfc8SWR» a 14©^ 
^Bff © WSfc <t o T#B*tM» 

[0042] 0 3 icm 6 <D*%w(omwi(Dmmim£m 

Btfe^T, «»A*¥© 5 ©ftfe D fc, «T©^Rg 
2 4 Sjf^o 



50 [0 0 4 3] 



tb¥S2 4 A^Bfi^-ty 1 



(5) 



-339017 



8 



6, »*»ttt#ai ltJ:-3T»**JWJU JgSSSft 

lj^e>WBfiCSCtti#®2 1 fc<fcoT£Bi!t<DRG B 
©fiAtt I fcUHfiBflWt'J 2 2 h7«o *** 

[0 0 4 4] &&(D9ttb¥& 1 1 A*BflM*'J 1 
©BISI51<:> R G B <DWdz.\$. I fc*MM» i fcgfcbU 

( i - i ) / 1 omMmi ^T&mzmttitz* 

[0 0 4 5] 35?t»fift*Wfttli?©2 3lC£oT, 9§ 10 

[0 0 4 6] * l/tBflWfcft a ti\ £Aft*l(£iJM 
1 5fcJ:-3T»iM*ltS... ©B8»i:UT#6n 

«aBR*«^«i#ai 5 ©Mas 5 <D%mvmg& 

[0 0 4 7] ffSnfc&»8«&6£fe£fc, 

%*u s^at^aMB-rSo *2o 

3 — 1 S a a x 

[0 0 5 3] CHllCfcoT, S..„ tfAi^Bfii, A 

9* Smax*VJ>Sv^Ji3fi*flaRaM:^:*<aSo S 
m a x 0 £> t f?tt3B34lt* a LT&i&Tfc < „ 
[0 0 5 4] 

RGBfiioA^-aft^, rn^mmmc 30 

t^iSfc^ft^TS-arSciiife-e^ 0. 0T?^±fc 

[0 0 5 5] 315, 356, m7 <D%W(D&g3$m 

#Jfc38iBT£'5o 40 

[0 0 5 6] £ 8 0gl&®£dSftHgff& ffiiE 



[i 

[02] ® 4 <D$m<v ts *7 -mwt<DBS^m^S(D—] 

[03] 35 5 ©^B^<D*7-H^O)^S?illiS«<7)-: 



[00 4 8] 0 4 (C|| 7 ©*%BH©H{i£D^ig3$iSgS 

o-^flKfifd*^-r. H4ttH2©«a»:m^ai 4#s 

H»©&0Si3fl£«K:fc^T> ^SBi^^y 1 2 

[0 0 4 9] JJtftliffl 5 , S6 056W©Si«03e*»W 

[0050] «:fe^6©5iw©^a!fiai^«k:affl-r* 

2 3 t<Dmwmmm¥m3 1 *«<„ 

[0 0 5 1] 02, 03, 0 4 fcff 8 (D$£W<DMWl<D& 

mmmmcDmrnm^t. hues 5, me, wavm 

[0 0 5 2] 

(4) 

[04] m6<omyi<Dji7-mm<Dmmmmmm<D--m 
[05] '&M<D%7-mm<D$zmm!&w<D— mmm. 
[06] ®s<D&mm$wn w%^t>nz>&mz.& 

J6tD0 

[08] &Mfl&M^/SBB&Q0!l 

[09] xiimm<DB&tBiijmm<Dm&tcDmm 
1,41 A*a#^*y 

3 RGBHiR»*¥& 

4,48 dj*a«^*y 
5 mmxti^ 

1 1 &&wtb^& 

1 2 mmmm^ev 

13.23 ^aSAffltttB^S 

14.24 fl&»J¥tl#a 

1 5 &&m±im&^m 



2 1 



50 



2 2 HBftHflM^y 

2 3 !HNfl9k]|fb#gt 

3 1 {g«ti8$#& 

4 2 feSSf^gl? 
4 3 LHfiW-ty 

4 4 cB#^*y 

4 5 HBft^^ey 



(6) 



4 6 &&m&& 

49,81 msssusi 
5 i m±m i 

5 2 *mmm 

5 3 ft/Jvfii i 

5 4 «*«i:«/htt© 

5 5 BftJ«» 

5 6 «*ttfcff»BMlUD 

5 7 tJ*IB«fcll'htt© 

5 8 



10 



* 5 9 

6 1 

6 2 

6 3 

6 4 

6 5 

6 6 

6 7 

6 8 

7 1 
7 2 



WHPP6- 3 3 9 0 1 7 
10 



3Z- 



'&<Dm±m i 

&©flMMB i 
OMR 



l] 



[04] 



3 RQBWSSISW* 4 




1 



R 



• ••■••■WllWd 



11 





Imax 



rt 



IINIIMIMNIIMnMM«IIIIMM|»l)»Mmiul>«l>ml>«IINimnilllmNIII 



12 



13 



Smax 



15 



[02] 

3 rgb@^^#@: 4 



R' 



G' 



15 




a 



IIIIIINftUIHIII 



■ 

f 

: 
; 



[08] 



■«w — m nwiwitiwtiniMmniMmnwummMK — lit «>WMHM« W I « 




14 



(7) 



W»¥6- 3 39 0 1 7 



[03] 



[H9] 



3 RGBlSXtt#3N£ 




21 




23 



j^P^ffc a 

•HIIIIIHINM^ 





Smax 







15 



24' 




Smix 1.0 



[05] 



C07] 




I' sQ's| 

m' = B' 



